Objective: To examine the association of age and other factors with Self-rated Health (SRH) in the population aged 65 years or more in the context of action for health promotion in older adults.
INTRODUCTION
Self-rated Health (SRH) has been a widely used health indicator in health inequalities research in developed countries, particularly in the elderly population. Over the last twenty years in Spain and other similar countries research has consisted of describing the assessment of SHR, and its association with various health indicators (morbidity, disability, healthy habits, and use of health services) and sociodemographic characteristics (sex, age, social class, educational level, region of residence) (1) (2) (3) (4) (5) (6) (7) . These studies found most of these factors being related with SHR; in particular, they conclude that health worsens with age and individuals from 65 or more years old do not differ in SRH from older cohorts. Such studies deployed prior to 2006 editions of the National Health Survey (NHS) of Spain. There is also evidence from data-sets different from NHS (8) (9) (10) , where an association between age and the SHR is observed consistently with the abovementioned studies. Moreover, recent studies with NHS 2006 showed differences by age group for adults (11) , particularly SRH worsens with age until the age of 49, while from 50 years old onwards people report better health than the younger.
To the best of our knowledge there are no studies neither testing whether this relationship is monotonic over age, nor assessing the influence of various factors, such as lifestyle, morbidity and disability on SRH in the population aged 65 years or more. Adopting this approach in the analysis of the SRH is necessary because of at least two reasons: firstly, the rise in chronic diseases and increased life expectancy in developed countries have created health inequalities between different age groups and particularly in elderly population; secondly, because SRH is a multidimensional indicator associated not only with health indicators such as mortality and morbidity but also with sociodemographic, disability, lifestyle and health services (12) . It is possible to detect how these factors affect health in this age group. Therefore, we intend to analyze the relation between age and other factors with SRH in the population aged 65 years or more in order to understand the inequities in health for better guidance on specific public health programmes.
MATERIALS AND METHODS

Sampling
The NHS of Spain is a biennial survey conducted by the Ministry of Health and Consumer Affairs since 1987 and it has evolved methodologically and conceptually over the years. The NHS 2006 was adapted to the requirements of the European Health Survey project. This survey adds new domains of health, such as mental and social health. The fieldwork of the survey was conducted by the National Statistics Institute from June 2006 to June 2007. The survey consists of three questionnaires: one for the household, one for adults and a third one for children. The data collection method is a structural personal interview of individuals older than 16 years. The sample design is a three-stage stratified sampling, where the first-stage units are census tracts (grouped into seven strata according to the size of the municipality in the census tract), the second stage units are family households and third stage units consist of a selected adult in every household. The census tracts are selected with probability proportional to size in each stratum, households are selected with equal probability using systematic sampling and adults in each household have an equal probability of being selected. The NHS 2006 is performed on the 18 administrative regions (comunidades autónomas) in Spain. The adults' questionnaire provides information on reproductive work, health and chronic diseases, mental health, restrictions to activity, use of medications, limitations, personal and emotional support, family function, use of health services, lifestyle and sociodemographic characteristics of the selected person and household. A more detailed description of the NHS 2006, its sample design and questionnaires can be found in References No. 13, 14. The sample consisted of 31,300 households distributed in 2,236 census tracts, 29,478 of which collected information from 7,835 people aged 65 years or more (mean ± SD) 75 ± 6.7 years, 57.3% of which are women.
Outcome Measures
Information on the dependent variable, SRH, was obtained through the following question: "In the last twelve months, would you say your health has been very good, good, fair, bad, very bad?". The dependent variable reflects Positive Self-rated Health (PSRH) and takes value "1" if the answer was "good" or "very good" and "0" if the answer was "regular", "bad" or "very bad".
Explanatory Variables
The explanatory variables correspond to four different domains: sociodemographic variables, variables related to disease and disability, lifestyles, and use of health services.
Sociodemographic Variables
The main sociodemographic variables are gender, age (categorized into 2 age groups), social class (defined according to the Spanish Society of Epidemiology) (15) , monthly family income (in 5 categories), educational level (in 3 categories), living alone, presence of people needing care in the household, whether the person has devoted time to housework duties, family function and region of residence (included as a control variable).
Disease and Disability Variables
The first variable of this group, chronic disease problems or limitations in the past 12 months, has been constructed from answers to whether respondents have ever or in the past 12 months suffered from any disease of 27 listed conditions. Additionally, those who reported at least one disease in the last 12 months were asked whether the disease limited their usual activities, which allows us to distinguish between those with disease and limitation, those with disease and no limitation and those with no disease. Other variables included are the state of mental health in recent weeks (12-item General Health Questionnaire, GHQ-12), whether the interviewee has had any accident during the past 12 months, whether he/she experienced any restrictions when conducting normal activities in the last two weeks, whether he/ she had constraints to perform daily life activities in the last six months, whether he/she has currently hearing or vision problems and whether he/she had any functional dependence (personal care or housework or mobility).
Lifestyle Variables
Interviewees reported whether they had smoked in the past 8 weeks and how often (if any) they had drank alcohol in the past 12 months; we distinguish between: none, occasionally (once per month or less) and habitually (with daily or weekly periodicity). Other lifestyle variables refer to resting enough sleeping hours, physical activity performed as the main activity, doing physical activity in leisure time, and body mass index. The latter was measured with the Quetelet index for 18 or more year-olds.
Use of Health Services Variables
Participants reported time since the last medical consultation, whether they had been hospitalized in the past 12 months, whether they had used emergency services in the past 12 months, time since the last visit to the dentist and number of drugs consumed in the last two weeks. The latter variable is referred to 22 pharmaceutical subgroups and comprises both physician-prescribed and self-medication. We distinguish between the consumption of none, one, two and three or more drugs.
Statistical Analysis
Descriptive analysis was performed for the dependent and explanatory variables in the sample. Given the complex sample design, estimation took each observation sampling weight into account and standard errors were obtained by the Taylor linearization method in order to get more precise estimates (16, 17) .
Before building the Multivariate Logistic Regression model (MLR) a previous univariate association analysis was performed between SRH and each of the explanatory variables using the adjusted Wald statistic, p-value associated with the statistics and the odds ratio (OR). All those variables showing association with PSRH below p = 0.25 were potential covariates for the multivariable model. The MLR was constructed controlling for confounding between the explanatory variables according to the criterion of Maldonado and Greenland (18, 19) . Once the multivariate model was adjusted, the Hosmer-Lemeshow test for complex sample designs (20) was used to test whether it was well-specified.
Results were presented as OR, p-values and 95% confidence intervals (95% CI). Negative health was used a reference category. STATA 9 software was deployed for the statistical analysis.
RESULTS
Overall, 39.7% of elderly people report positive SRH. In univariate logistic regression, all variables show an association with SRH, except living alone and time since the last query to the dentist (Tables 1-3) . Table 4 shows the results of the MLR for the population aged 65 years or more. In this population PSRH does not decrease with age: people over 82 years report a better SRH than people between 65 and 82 years of age.
In addition, other factors associated with PSRH were the higher monthly family income, higher education attainment, living alone, having no chronic illnesses, being in good mental health, having no restrictions when conducting normal activities in the last two weeks, having no constraints to perform daily life activities in the last six months, having no functional dependence, having physical activity during leisure time, getting enough rest, not having been hospitalized, not having used the emergency services, longer time since last medical consultation and fewer drugs consumed.
DISCUSSION
The main findings of this study show differences between adults in the elderly population in Spain between those in the age group from 65 to 82 years old and those 83 and older. In particular those from 83 and older are more likely to report better SRH.
Moreover, persons who live alone or have no functional dependence report a higher SRH, which is reflecting that people in a position of autonomy and independence rated their health more highly regardless family support and social agencies.
Finally, the findings of this work indicate that the level of education and monthly family incomes are important predictors of the assessment of SRH. These two factors are an indicator of social class, since social class in the NHS is determined by the respondent's last occupation and in this age group is no better measure. Several similar studies have been conducted in the elderly population using different health questionnaires (3, 4, 6, 10, 23, 24) . Our results are, in broad terms, consistent with those of others except for two factors: age and living alone.
Age does not worsen SRH in the older population. Surprisingly, in this article we have found that among 65 or more year-olds, those aged 83 and older are more likely to report better SRH. These results are not in line with other studies where age is found either to not affect SRH or to worsen it after 65 years of age (4, 6, 7, 9, 24) . However, these results are similar to another study (11) , where in the age group of 50 years or more, persons over 82 years report a better SRH than people between 50 and 82. There are also researches that explain this relationship between old ages and good SRH: Leinonen's suggestion that adaptation to worsening health plays very important role in self-evaluation of health of the elderly (25) . Explanation has been based on continuity theory which focuses on the role of adaptation to ageing and decrease in aspiration level (also in different dimensions of health) in advanced age. In his study, Leinonen assumed that with increasing age, adaptation would occur and a decline in the objective indicators of health and functional performance would not result in decreasing SRH. Tobiasz-Adamczyk and Brzyski (26) analyze changes in SRH and its determinants during the 12-year interval observation, it should be underlined that in spite of the advanced age, the participants of the study scored their health status relatively high. It has been observed that on-going treatment for chronic diseases and subjective perception of chronic conditions (complaints on these diseases and a lack of professional home care in the surroundings) had significant effect on self-rated health, however these health determinants seemed to lose their key importance later on at the advanced old age. Finally, Hnilica (27) reveals that the relationship between age and subjective well-being is generally U-shaped and reaches the minimum in the persons' middle ages not in their old ages.
In addition, our results show that those persons who live alone report better SRH. Although Spain is one of the European countries with the fewest people living alone and living most with their children, there are no studies testing the condition of living alone in relation to SRH. However, our results are in line with other studies (23) , that suggested that in interpreting the associations found it should be taken into account that the linkages between health and living arrangements are very likely to be reciprocal. If persons in age of 83 and older have no mobility limitations and perceive their health as good, then they are able to live alone because they do not need every day help and practical support. Accordingly, it can be expected that old people living alone in the community are a selection of healthier people.
Although the univariate analysis shows that women report poor SRH more often than men, this has not been confirmed by the MLR, but it is quite likely that any differences that might be seen between men and women are influenced by other factors (sociodemographic, disease and disability, lifestyle or use of health services). In Spain the reviewed literature on this subject shows that differences across genders exist but are often influenced by various factors such as lifestyle and age (2, 3, 21) .
The level of education and monthly family incomes are important predictors of the assessment of SRH, in line with other studies (1, 5, 10, 11, 22) .
In the population under study, the use of health services and drug consumption along with lack of diseases, functional dependence and disability variables are closely related to positive SRH. The direction and intensity of these two groups of variables in the assessment of the SRH is in line with those found in previous studies in Spain (3, 4, 6, 7, 9, 24) and reflects once again the close connection between SRH and factors of morbidity and health services utilization.
Finally, the lifestyle variables are linked to SRH, which is consistent with previous research. The physical exercise in leisure time is an important predictor of positive SRH. This may be because, as people grow older, they need more exercise, since they have higher risk of disease caused by respiratory, bone, circulatory or cardiovascular problems. From our results, we conclude that people who sleep enough hours have better health, but among these people: 69.9% have good mental health, 64.9% doing physical activity in leisure time, and 34.5% have chronic disease with limitation. Therefore, old people who sleep enough hours are a selection of healthier people between old people. That is, this factor is picking up variables related disease, disability and lifestyle.
This study has limitations in that the data correspond to a cross-sectional study and, therefore, we can not establish causal inference from the associations found with SRH. However, this and other studies are necessary to understand the factors that determine or alter health. Besides, this is important in designing effective policies to improve population health, taking into account the specificities of this age group.
In conclusion, the current study revealed that there are determining factors associated with SRH in the elderly Spanish population. In this age group, health inequalities are related to socio-demographic factors, morbidity and disability, the use of health services and lifestyle. Differences in the determinants of health in this age group arise possibly due to different cultural values and social roles assumed by individuals at this stage of life and increased life expectancy in this population. Therefore, it is essential to develop specific interventions for elderly population and from different areas to combat health problems. In contrast to other countries the Spanish Long-Term-Care system is still being developed (28) . In 2006, Spain established a Dependency Law (LAPAD) that is implemented in different way by region (29) . The Spanish Dependency Law provides a public policy framework at caring for older people in their own homes or in residential care services. The results of our study provide evidence that first option can be more desirable to improve perceived-health in the elderly. Also, in the application of the law it should be taken into account that any health care programme for the elderly must be integral: health care, exercise and social activities.
